Summary. -This study analyzes the persistence of poverty in both rural and urban areas in Ethiopia during 1994Ethiopia during -2004. The key finding is that households move frequently in and out of poverty but the difficulty of exiting from poverty, like the chance of avoiding slipping back, increases with the time spent in that state and varies considerably between male-and female-headed households. Our results imply that it is important to design anti-poverty policies both to hinder households from slipping into extreme poverty and to minimize the length of the poverty spell for households once they have fallen into it.
INTRODUCTION
Despite moderate per capita growth in the last decade, Ethiopia's vulnerability to income and asset shocks remained entrenched. Both urban and rural household incomes fluctuate strongly and since there is very limited scope for insurance, household consumption and poverty vary considerably over time. Households try to deal with income risks in different ways. First, risk has an ex ante impact on household behavior, where uninsured risk makes them avoid profitable but risky activities and to pursue those that are less risky and engage in asset diversification. Second, there is an ex post impact of negative shocks that households seek to handle with various coping strategies. These may include self-insurance via precautionary savings or the use of various risk-sharing arrangements. The lack of insurance also means that human and physical assets may be lost and this reduces future growth (Biewen, 2004) . Thus, the incidence of poverty could be reduced very significantly if policies to deal with shocks could be put in place. One needs to have policies to reduce risks and mitigate its consequences at the core of growth and poverty reduction efforts (Dercon, 2007) .
While sustained growth is central to the reduction of poverty in countries such as Ethiopia (Bigsten & Shimeles, 2007) , the possibility that poverty spells caused by short-lived shocks may persist is clearly a cause for concern. Safety nets that keep households out of poverty would have significant poverty reducing as well as growth-enhancing effects (Barrett, Carter, & Little, 2006; Baulch & Hoddinott, 2000) . Therefore, it is important for policy makers to understand the time-varying and individual-specific determinants of households' poverty transitions (Devicienti & Gualtieri, 2006) . This paper contributes to our understanding of poverty persistence and transition in a very poor African economy during the decade 1994-2004 by focusing on the prospects of exiting poverty for households that started a poverty spell * This paper is the result of work that started in 1994, so the people who should be thanked are too numerous to be mentioned. Still, we would like to thank Stefan Dercon and Erik Thorbecke for comments of earlier versions of this paper and seminar participants at seminars at University of Gothenburg, a PEGnet conference in Berlin, and a conference in and Addis Ababa organized by the AERC. We would also like to thank the editor of the journal, two anonymous referees, Mark Stewart and Francesco Devicienti for very helpful comments. Finally, financial support from SAREC and the AERC is gratefully acknowledged Final revision accepted: September 3, 2007 . World Development Vol. 36, No. 9, pp. 1559 -1584 , 2008 Ó and correspondingly of re-entering poverty for those that started a spell out of poverty. The dynamics of income-poverty has generally been assessed in three ways: the spells approach focusing on probabilities of ending poverty or a non-poverty spell (e.g., Bane & Ellwood, 1986; Devicienti, 2003; Stevens, 1999) , statistical methods that model income or consumption with complex lag structure of the error terms (e.g., Lillard & Willis, 1978) , and approaches that separate the chronic from transient component of poverty (Hulme & Shepherd, 2003; Jalan & Ravallion, 2000; Rodgers & Rodgers, 1991) .
Studies of poverty dynamics in a less developed country context emerged quite recently (e.g., Aliber, 2003; Baulch & Hoddinott, 2000; Carter & May, 2001; Deininger & Okidi, 2003; Grootaert & Kanbur, 1995; Haddad & Ahmed, 2003; Krishna, 2004; Sen, 2003) . Most studies of the dynamics of poverty focus on the mobility across a given income threshold or poverty line, and attempt to distinguish chronic from transient poverty. 1 Ethiopia, being one of the few countries in Africa where longitudinal data on household welfare are available, poverty dynamics has been investigated in some previous work. Dercon (2004) and Dercon et al. (2005) show that rural households in Ethiopia are affected by a large number of shocks of different types such as drought (most importantly) but also death and serious illness, price shocks on inputs and output, crop pests, and crime. Dercon and Krishnan (2000) explore short-term vulnerability of rural households in Ethiopia finding that poverty rates were very similar over three surveys in 18 months, although consumption variability and transitions in and out of poverty was high. Bigsten, Kebede, Shimeles, and Taddesse (2003) and Bigsten and Shimeles (2005) report poverty transition and mobility for the period 1994-97 covering rural as well as urban areas. Dercon (2006) analyzes poverty changes in rural Ethiopia during 1989-95, and finds that shocks led to changes in the returns to land, labor, human capital, and location. This suggests that alongside the short-run poverty impact there are serious negative growth implications of shocks in Ethiopia.
This paper examines poverty dynamics in Ethiopia using the spells approach, which is a powerful tool in examining the persistence of poverty, on a panel data set that covers 10 years (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) in five waves. The period under study is characterized by fast changing circumstances, from peace, stability, and a favorable macroeconomic environment during 1994-97, to widespread drought, terms of trade shocks, political instability and war with Eritrea during 1998-2000, and an overall recovery during 2001-04. Also, the country has suffered from the spread of HIV/AIDs, which has caused considerable loss of human lives and disruption of livelihoods. These events have shaped the fortunes of households and affected their mobility across the survival threshold. During the decade under discussion, the Ethiopian economy had an average per capita GDP growth rate of about 2% but with large swings (see Figure 1) .
Our results indicate that extreme poverty declined during the decade, more markedly in rural than in urban areas, and the changes in poverty do reflect the changing economic fortunes of Ethiopia. Overall, a very large segment of the sample population in the panel (about 70%) was affected by poverty at least once during the decade under study, showing that poverty is widespread in Ethiopia. The key result from the non-parametric analysis of poverty spells is that once a household slips into poverty, the probability of exiting from it is very low. The probability of exiting diminishes further as the spell in poverty increases. The risk that an initially poor household would re-enter into poverty after a single spell out of poverty is relatively low. Rural households had a higher probability of ending a spell of poverty and a lower probability of falling back than households in urban areas, suggesting that poverty is more persistent in urban than in rural areas. Male-headed households in rural areas tend to have a higher probability of ending a poverty spell and at the same time a higher risk of slipping back into poverty. In urban areas, maleheaded households had more or less an equal chance of escaping poverty, but a much higher risk of slipping back into poverty than femaleheaded households.
This paper also estimates a model of poverty dynamics that decomposes poverty persistence due to unobserved household heterogeneity and true state dependence after controlling for transitory shocks that may also include measurement errors. Also the results from this exercise indicate strong state dependence of poverty in rural as well as urban areas.
The next section presents the methods used to capture poverty transitions and persistence, Section 3 describes the data and presents descriptive statistics on the evolution of long-term poverty, Section 4 provides exit and reentry rates and its determinants using non-parametric and parametric approaches, and Section 5 summarizes and draws conclusions.
METHODOLOGY (a) Methods for analysing poverty spells and their determinants
The standard approach to analyze poverty spells (e.g., Bane & Ellwood, 1986; Stevens, 1994 Stevens, , 1996 is to compute the probabilities of exiting and re-entering poverty given certain states and other characteristics of households, using either non-parametric or parametric methods. The probabilities can be considered as random variables with known distributions (see Antolin, Dang, & Oxley, 1999) . Survival analysis based on duration data of poverty spells attempts to provide estimates for such important questions as what are the fraction of the population that remain poor after ''t'' periods (a measure of poverty persistence)? Of those that remain poor in each period, what percentage escapes poverty (exit or hazard rate)? How can multiple events or spells be taken into account, etc.? Some of the methodological challenges in addressing these issues revolve around the censoring of the duration data. That is to say in most cases only partial information is available on poverty or non-poverty spells for each household. Typically one faces a situation where a poverty spell might have already begun for a household long before it came under observation for the first time (left-censoring), or some households may end a poverty spell after the last observation period (right-censoring). Also, interval censoring can arise in a situation where we cannot observe the precise time a household escaped or re-entered poverty. Often, as is the case here, the event of exiting poverty or re-entering is observed in the interval of two rounds, during which period any number of unobserved transitions in and out of poverty might have occurred, creating perhaps a problem of aggregation bias. In the case of left-censored poverty spells, most studies prefer to ignore them (e.g., Bane & Ellwood, 1986; Devicienti, 2003; Stevens, 1999) , as it is not straightforward to accommodate them in the estimation, though they play an important role (see for example Iceland, 1997) . Right-censored observations are easily accommodated in the standard survival functions such as the one used in this study. Regarding the issue of interval censoring, previous studies have shown that the aggregation bias due to lack of information on the precise time of exit or re-entry and other episodes that may have occurred in between rounds are minimal, thus no effort is made here to address them (e.g., Bergstrom & Edin, 1992) .
There are non-parametric and parametric methods commonly used in survival analysis to capture poverty persistence. Non-parametric methods are quite powerful in estimating the probabilities of exiting or re-entering poverty without assuming any functional form on the distribution of the spells . We report two hazard rates, one for the probability of exiting poverty at successive durations of the poverty spell and another for the probability of re-entering poverty at POVERTY TRANSITION AND PERSISTENCE IN ETHIOPIA 1561 successive durations of the non-poverty spell. Exit rates relate to a cohort of households that have just started a spell of poverty and thus are ''at risk'' of exit thereafter. That is to say, a poverty spell begins at period t for those households who were observed to be non-poor up until t À 1. In this regard, those that fail to escape poverty create a right-censored observation, as the spell would continue at the year of the last observation (in our case 2004). Similarly, re-entry rates refer to the cohort of households that have just started a non-poverty spell at period t, having been poor until t À 1 and are ''at risk'' of re-entering poverty (see e.g., Bane & Ellwood, 1986; Devicienti, 2003; Stevens, 1999 for detailed discussion of exit and re-entry rates). Given this definition, the observations relevant for estimating the exit and re-entry rates are spells that occur in wave 2 or later due to the exclusion of left-censored observations.
We used the non-parametric Kaplan-Meier 2 method to estimate the probability of new-poor surviving as poor or of newly non-poor surviving as non-poor. The survivor function S(t) is defined as the probability of survival past time t (or equivalently the probability of failing after t). Suppose our observation is generated within a discrete-time interval t 1 , . . . , t k ; then the number of distinct failure times observed in the data (or the product limit estimate) is given by
where n j is the number of individuals at risk at time j, and d j is the number of failures at time t j . The product is overall observed failure times less than or equal to t. The Kaplan-Meier estimator readily accommodates right-censored observations through n j since households that failed to end a poverty or non-poverty spell in each period contribute to it. The standard error of Eqn.
(1) can be approximated by
The hazard rate, h(t), for ending a poverty or non-poverty spell at period t can be computed easily from (1)
SðtÞ À SðtÀ1Þ SðtÞ if t > 1:
Eqn. (3) is the basis for computing exit and reentry rates reported in this paper. The parametric method, on the other hand, models the distribution of spell durations via the probabilities of ending a spell. 3 Suppose we are interested in modeling the duration of poverty for household i which entered at t 0 , 4 then we can define a dummy d i = 1 to distinguish households which completed the spell (exited out of poverty) from those who continued in the poverty spell, d i = 0 at the end of the period (months, years or rounds in our case). The percentage that completed a spell is the event-rate (or ''hazard rate'') for that period and corresponds to a ''survivor-rate,'' which indicates the percentage continuing in poverty at that point. Formally, a discrete-time hazard rate h it can be defined as
where T i is the time when poverty spell ended, and X it refers to a vector of household characteristics and other variables. The overall probability of ending a spell at T i = t is given by the product of the probabilities that the spell has not ended from t = t 0 until t À 1 and that it has ended at time t. Similarly, the probability of ending the spell at T i > t is given by the joint probability poverty that has not ended up to t, that is,
One of the most frequently used parametric models is the proportional hazard model given by
where h 0 is the baseline exit (or re-entry) rate and X ij is the vector of variables believed to influence the hazard. It is possible to control for unobserved household heterogeneity 6 by adding a multiplicative random error term 7 into Eqn. (6) so that the instantaneous hazard rate becomes
The underlying log-likelihood function for Eqn. (7) is a generalized linear model of the binomial family with complementary log-log 1562 WORLD DEVELOPMENT link (Jenkins, 1995) . One of the features of the proportional hazard models is that individual hazard rates depend on the covariates, with the baseline hazard function remaining the same for all. The other common way to specify the distribution of the hazard rate is the logistic structure. In this setup, the dependence of the hazard upon duration in spell t is explicitly emphasized, thus giving a flexible formulation compared to the proportional hazard models. In most applications, however, the logistic specification turns out to be very similar with the proportional hazard model the reason being that the former approximates the latter as the hazard rates become smaller (Jenkins, 1995) . Thus, we report only results based on the proportional hazard model with and without controlling for the effects of unobserved household characteristics, which play an important role in creating biases on the role spell duration plays on the probability of exit (re-entry) from (into) poverty. For instance there are a number of unobserved characteristics, such as motivation, social networks, membership to solidarity groups, good health, and political affiliation by household heads and its members that facilitate or impede the end of a poverty or non-poverty spell, which if not controlled, can bias upwards the effect of spell duration on the probability of exiting poverty, and vice versa for re-entry rates.
(b) Sources of poverty persistence: state dependence, transitory shocks and unobserved household heterogeneity
One of the important reasons for studying poverty dynamics is to capture the interplay between a household's past history in poverty and its persistence. We may broadly identify three sources of poverty persistence.
8 A household may experience extended poverty because of either transitory shocks that induce a general slowdown in economic activities, or persistent unobserved characteristics that are disadvantageous for escaping poverty, or the tendency of poverty to propagate itself due to a number of behavioral responses induced by the past history of poverty, commonly referred to as true state dependence of poverty persistence or ''scarring effect'' in the literature of poverty dynamics where past poverty results in depreciation of human and physical capital stock, that may potentially spark a poverty spiral. Thus, empirical models of poverty dynamics need to control for effects of unobserved heterogeneity and transitory shocks to obtain the measure of true state dependence.
Though the non-parametric Kaplan-Meir survival function provides consistent estimates of hazard rates, 9 as well as the degree of duration dependence, it does not distinguish the many possible sources of persistence. Similarly, the parametric models, logistic as well as proportional hazard models, even though they allow for the estimation of factors that contribute to ending a particular spell, including the effect of the duration of the spell itself, are less suitable to explicitly model true state dependence (see e.g., Cappelari & Jenkins, 2002; Devicienti, 2003) .
To capture the underlying causes of poverty persistence, we specify a general model of poverty as follows:
(i = 1, . . . , N; t = 2, . . . , T), where P it is equal to 1 if the ith household is poor at time t and zero otherwise. The vector X it captures covariates of poverty and a i controls for the unobserved heterogeneity of each household. True state dependence in poverty dynamics exists if current poverty is significantly correlated with lagged poverty. There are few studies (Biewen, 2004; Cappellari & Jenkins, 2004 ) that attempt to link the current state of poverty using a first-order auto-regressive structure of the dependent variable, and most do not control for serial correlation in the error components. The empirical model used here is a dynamic probit model, which controls for state dependence, unobserved heterogeneity and serial correlation given by Eqns. (9) and (10).
v it $ N ð0; r 2 v Þ and orthogonal to a i ; Corrðu i0; u it Þ ¼ q t t ¼ 1; 2; . . . ; T ;
where P(AE) is the conditional probability of falling into poverty, b is a vector of associated parameters to be estimated, the parameter c represents the true state dependence that refers to a situation in which the experience of poverty causes a subsequently higher risk of continuing to be poor, sometimes also referred to as a measure of a poverty trap (Chay et al., 1998) and a i represents unobserved determinants of poverty that are time invariant for a given household. In the poverty context these might be factors such as innate ability, motivation or general attitude of household members. And finally e it represents the idiosyncratic error term, which is serially correlated over time.
The key estimation problem of the dynamic poverty model laid out in (9) and (10) is that the individual's poverty status in the initial period may be correlated with the factors captured by unobserved determinants of poverty (a i ).
10 For example, low motivation, lack of abilities, physical constitution, parental background, or social networks can contribute to the risk of being poor at time t = 0. The easiest approach to estimate Eqns. (9) and (10) would be to treat initial conditions or poverty states as exogenously given. This assumption, however, is flawed since it considers initial state of poverty uncorrelated either with unobserved household or individual characteristics, or with observed correlates of poverty. A better alternative is to allow the initial condition to be random, such as Heckman (1981) suggestion of approximating the initial conditions using a static probit model (for Eqn. (9)). That is
(h > 0), with a i and e i0 assumed to be uncorrelated. If a i is treated as normally distributed, then the likelihood function underlying (9) and (10) can be evaluated using Gaussian-Hermite quadrature. An alternative would be to use discrete approximations of the unobserved heterogeneity that varies across a group of individuals with known probabilities. 11 The estimation of Eqns. (9) and (10) gets complicated when serial correlation of the error terms is allowed for. In that case the likelihood function of the dynamic probit model requires the evolution of T-dimensional integrals of normal density functions that can be estimated with the Maximum Simulated Likelihood method (MSL). 12 We report results based on MSL for rural and urban dynamic poverty model for the period 1994-2004.
DATA AND DESCRIPTIVE STATISTICS
Data from 1500 rural and 1500 urban households were collected in 1994, 1995, 1997, 2000 and 2004 by the Department of Economics, Addis Ababa University, in collaboration with University of Oxford (rural) and University of Gothenburg (urban) covering household living conditions including income, expenditure, demographics, health and education status, occupation, production-activities, asset-ownership, and other variables.
Stratified sampling was used to take agroecological diversities into account, and to include all the major towns. To measure poverty, we used consumption expenditure reported by respondents based on their recollections of their expenses in the recent past. The components of consumption expenditure were selected carefully to allow comparisons between rural and urban households. The consumption baskets include food as well as clothing, footwear, personal care, educational fees, household utensils, and other non-durable items.
The common problem in using consumption expenditure for poverty analysis is that of measurement errors. The major source of errors could come from problems associated with accurate reporting during data collection, which in general has to do with the level of disaggregation of consumption baskets. The finer the consumption breakdown, the better the accuracy of measurement (e.g., Deaton, 1997) . In our case, the consumption breakdown is as detailed as one possibly could make it, and has been held constant to allow inter-temporal comparisons. In computing consumption expenditures, we used quantities reported for each commodity by respondents and per unit prices from the nearby market. A notable problem in this exercise was the different measurement units applied by especially farmers residing in different villages. Major food expenses among households in Ethiopia are difficult to measure, particularly in rural areas, because of problems related to measurement units, prices, and quality. The consumption period could be a week or a month depending on the nature of the food item, the household budget cycle, and consumption habits. Own consumption is the dominant source of food consumption in rural Ethiopia, particularly with regard to vegetables, fruits, spices, and stimulants like coffee and chat.
13 Cereals, which make up the bulk of food consumption, are increasingly obtained from markets as farmers swap high cash-value cereals such as teff for lower-value ones, such as maize and sorghum. Even so, food in rural areas is derived from own sources, which makes valuation difficult. The situation is better in the urban setting, where the bulk of consumption items are obtained from markets and measurement problems are less. To address this issue, we used carefully constructed conversion factors for all types of commodities that are comparable across households.
There may also be other sources of error that are systematic across households (say better educated households could be relatively good at keeping records of their regular expenses compared to less educated ones), or across survey periods (seasonality effects). So, consumption expenditure is not immune to measurement error even in the best-administered surveys. There are no readily available means, like alternative data sources, 14 to deal with the effects of measurement errors on our basic estimates of poverty persistence. Nevertheless, we employed a model of consumption expenditure as functions of exogenous household and community characteristics, along with unobserved heterogeneity, to predict consumption expenditure for each household as part of our effort to address measurement error. Its general form follows that of Datt and Joliffe (2005) 
where c it is real consumption expenditure in adult equivalent by household i at period t, X is a vector of exogenous explanatory variables with vectors of b and c coefficients, u i captures unobserved time-invariant household-specific effects, commonly interpreted as a measure of permanent consumption (Dercon & Krishnan, 2000) , and e it is white noise. We employed a fixed-effects method to estimate Eqn. (12) to handle the potential problem of endogeneity due to correlation between u i and the regressors. For households in rural areas, to predict consumption expenditure per adult equivalent we used explanatory variables such as household demographics (size, composition, and educational levels), dummy for farming systems, size of per capita land owned, number of oxen, access to market, rainfall shocks and dummies for survey rounds. For urban areas, household demographics, occupation of the head of the household, parental background of the head of the household, ethnic background of the head, and dummies for town of residence, survey round, etc. We note that consumption expenditure predicted for each household on the basis of (12) addresses not only measurement error, but also changes in consumption due to random shocks. Thus, one would expect limited mobility across the poverty threshold based on this measure. We report poverty persistence based on two poverty lines, as well as consumption expenditure predicted for each household on the basis of Eqn. (12). The first is the absolute poverty line, which was computed as follows:
15 the major food items frequently used by the poor were first picked to be included in the poverty line ''basket.'' The calorie content of these items was evaluated and their quantities were scaled so as to give 2,200 calories per day: the minimum level nutritionists require an adult person to subsist in Ethiopia. The cost of purchasing such a bundle was computed using market prices and constitutes the food poverty line. By using the average food-share at the poverty line we made adjustment for non-food items. Using the estimated poverty lines in each year for all the sites we adjusted consumption expenditure for all households by using the poverty line of one of the sites as price deflator. Thus, consumption expenditure was adjusted for temporal and spatial price differences. The poor were thus defined as those unable to meet the cost of buying the minimum consumption basket. In this study, we use the household as our unit of analysis, so that poverty dynamics are studied at the level of a household. An adjustment is then made for differences in household composition using adult-equivalence scales in consumption. The second poverty line is the relative poverty line, which is set at two-thirds of mean consumption expenditure.
16 Table 1 shows the evolution of poverty 17 and income distribution over the decade 1994-2004 based on the absolute poverty line. The table shows that absolute poverty declined consistently among panel households in both rural and urban areas during 1994-97 and then increased until 2000 and again declined until 2004. The initial improvements could be due to good weather, strong policy reform and the general economic recovery (see Bigsten et al., 2003) . Inequality in consumption also declined in rural areas until 1997 so that the decline in poverty was due to both growth and a better distribution of income. In urban areas, poverty declined until 1997 even though income inequality increased. In both areas, poverty rose sharply in 2000 as a consequence of both a decline in per capita income and a rise in income inequality. In 2004, the trend in poverty was reversed again due to a modest rise in real per capita consumption as well as decline in inequality, especially in urban areas.
It is interesting to note that the extent of average deprivation (measured by P 1 ) declined in both rural and urban areas, indicating that poor households have increasingly been concentrated around the poverty line over time so that the burden of reducing poverty has fallen somewhat. Table 2 shows the distribution of rural and urban sample households by the number of times in poverty. Among the five survey waves, only about 4% of rural households and 2.2% of urban households were poor every time. Then extreme poverty is more chronic in rural areas than in urban areas. The fact that over a decade only a fraction of the panel population was ''always poor'' indicates that over a long-term period, poverty is typically a transitory phenomenon that requires a detailed analysis on what determines the transitional dynamics (see Section 4).
On the other hand, only 21% of the rural sample was never poor, compared to 41% of the urban sample. This may be due to higher variability of incomes in rural areas than in urban areas because of the dependence of agricultural incomes on weather and fluctuating output prices. Alternatively the larger fluctuations in consumption in rural areas may be due to the lack of consumption smoothing possibilities.
Tables 3a and 3b report descriptive statistics (means) for the rural and urban samples by the number of times in poverty. Rural households (Table 3a) were consistently poor more often as their size and age of the household head increased, while they had less land and fewer oxen. Their crop-sales and asset-values were also generally less. It was also consistently less likely that the head and/or the wife had completed primary school. With some anomalies, households who were poor more often were also more likely to have heads engaged in offfarm employment, but (perhaps less surprisingly) less likely to have female heads. Following the discussion above, in the rural as well as urban areas, the proximate correlates of household consumption expenditure used to estimate the parametric models are household demographics, like size and composition of the household, the level of human and physical capital, and proxies for exogenous shocks such as rainfall and unemployment. Within this broad classification of the covariates of poverty transitions, for rural areas, we identified total number of people in the household in each period, mean age of the household (to capture composition) as well as the sex of the head of the household.
In addition, the education of the wife, in contrast to that of the head (see also Bigsten & Shimeles, 2005) , turns out to be an important factor in the status, and overall welfare of rural households. Given that farming is the key source of livelihood in rural Ethiopia, we included dummies for different farming systems (cereal growing areas, cash-crop-growing areas, and enset-root crop-growing areas) to capture the underlying differences in climate and farming methods. Furthermore, household physical assets were proxied by the total size of land owned and the number of oxen owned. We also included in the model exogenous factors such as access to markets and rainfall shocks 18 as possible factors affecting mobility into and out of poverty. We have used these variables in the context of both ending a spell of poverty and exiting it, and also ending a spell out of poverty and re-entering it. For households in urban areas, the variables determining exit or re-entry into poverty are basic demographic indicators, occupational structure, and region of residence, exogenous shocks such as unemployment and to a certain extent the ethnic background of the head of the household.
POVERTY TRANSITIONS AND PERSISTENCE
(a) Transition probabilities and ''survival functions'' Table 4 shows transition probabilities by poverty status for the rural and urban households in the sample. Following the first survey, the possible transitions are either that a household that had been poor could remain poor or become non-poor, or a household that had been non-poor could remain non-poor or become poor. The transition probabilities depend on the total number of households in the sample and distributions of households in or out of poverty. Of all the possible transitions (regardless of the initial states) the probability of a household becoming poor in any one of the survey waves in rural areas was 36%, while in urban areas it was 30%. In rural areas, of those that started poor in the initial period, 49% remained poor, whereas of those that started non-poor 73% remained non-poor. So, there was substantial persistence of poverty and non-poverty.
In urban areas, the probability that a poor household in the initial period would remain poor was around 54%, higher than for rural households. In addition, 21% of urban households that had been non-poor in 1994 were poor in 2004, suggesting a higher degree of non-poverty persistence compared to rural households. From Table 4 we also see that mobility in and out of poverty is more extensive in the rural than in the urban areas. Rural households thus experience larger swings in consumption than urban households, indicating higher probability of poverty transition in rural than in urban areas. Tables A.1 and A.2 in Appendix A give a finer breakdown of transition probabilities by decile, but the picture is essentially the same. The high level of churning observed particularly among rural households during the decade could be explained largely by the effects of short-lived shocks and the response by households to recover from them.
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An obvious limitation of the simple transition probabilities reported in Table 4 is the underlying assumption that repeated experiences in and out of poverty are assumed to be uncorrelated. To get a better measure of poverty transition as well as persistence, it is important to apply survival analysis for poverty spells that start and end during the period under investigation by focussing on a specific pattern of the poverty history of households. As described in Section 2, a typical household may experience a spell of poverty, non-poverty or both over a certain period. For poverty spell to set in, it would have to be preceded by a non-poverty status and vice versa for a non-poverty spell. Households that experience a poverty spell would exit and those that experience a nonpoverty spell would re-enter poverty once the spell ends.
Tables 5a and 5b report estimates of poverty exit and re-entry rates for rural and urban households using the Kaplan-Meier estimator (Eqns. (1) and (3)) based on absolute and relative poverty lines (Columns 2 and 3) and consumption expenditure predicted from an econometric model, but using an absolute poverty line (Column 4).
We note that the survival and exit (re-entry) rates reported in Tables 5a, 5b , 6a, 6b, 7a and 7b refer to the round in which the ''d'' spell has started. In our case, the first spell starts in round 2 and ends in round 5 so that the maximum duration of a spell before it ends is three rounds. It follows that exit (re-entry) rates corresponding to ''wave 1'' refer to the beginning of the spell (round 2) so that there will be no household escaping (re-entering) poverty, and that for ''wave 4'' refer to the probability of ending a spell in round 5. It is clear for both rural and urban areas that the longer they were in poverty, the harder it was to get out (lower exit rates over time) and the longer they were out of poverty the less likely they were to re-enter (low re-entry rates over time); in other words, negative duration dependence. For instance, in rural areas the probability for a household to escape absolute poverty after spending one round in poverty was 39%, while for urban areas it was much lower, estimated at 28%. The longer the time spent in poverty, the harder it was to escape poverty, with some nonlinearity indicated in the case of rural households. The probability of ending a poverty spell after two or three rounds more or less remained the same for rural households (28% and 30%, respectively). In the case of urban households, the exit rates out of poverty declined consistently with the duration of the spell reaching 14% for absolute poverty after three rounds in poverty. Rural and urban areas exhibit a similar pattern with regard to the probability of re-entering into poverty following a spell of non-poverty. For absolute poverty, in both rural and urban areas, the probability that a household would slip back into poverty after spending one round out of poverty was 34% and 33%, respectively. The chance of slipping back into poverty declines faster for rural than urban households. How sensitive are these probabilities to the definition of poverty one adopts and issues of measurement errors and random shocks? Tables 5a and 5b report estimates of exit and re-entry rates for relative poverty and consumption expenditure predicted from an econometric model. In general, exit rates tended to increase significantly for rural households (47%) while re-entry rates declined markedly (19%) when a relative poverty line was used to define poverty. The situation in urban areas more or less remained unaffected by the definition of poverty. One reason could be that for urban households the absolute poverty line used in the analysis was very close to the relative poverty line. The effect of adjusting consumption expenditure for possible measurement errors and random shocks on the exit and re-entry rates is substantial. In rural areas, exit rates declined to 28%, and in urban areas to 11% after a household spent one round in poverty. Likewise, re-entry rates also declined markedly. This suggests that consumption expenditure predicted on the basis of key household and community characteristics, including unobserved factors, largely capture the long-term features of transition into and out of poverty.
In general, however, the figures for Ethiopia show extreme persistence of poverty, whichever way poverty is measured. If we ignore the second round, the spacing between each interview would be about three years. If all waves were considered, staying out of poverty from one round to the next would involve a period of at least two years in our data set. Thus, one would expect higher exit and lower re-entry rates if poverty in general were inherently a transitory, disequilibrium state. The low exit and re-entry rates in general send a mixed message. It would be harder to both get out of poverty once fallen into and re-enter once escaped from poverty. Thus preventing the inflows as well as encouraging the outflows can lead to a sustainable decline in poverty.
The same exercise was repeated in rural and urban areas by partitioning the sample into female-headed and male-headed households to see if such differences would affect poverty persistence. 20 The results are reported in Table 6a for male-headed and in Table 6b for femaleheaded households in rural areas. Tables 7a  and 7b provide, respectively, for female-and male-headed households in urban areas.
The sex of the head of the household does matter in rural areas as far as exiting poverty is concerned. Male-headed households tend to have a higher probability of ending a poverty spell than female-headed households. For example, while male-headed households have a 46% chance of escaping absolute poverty after one round (approximately two years), the figure for female-headed household is lower (38%). In urban areas, both male-and femaleheaded households have fairly similar chances of escaping poverty. With regard to re-entry male-headed households have a 10 percentage point higher chance of re-entering poverty in rural areas and a 17 percentage point higher chance in urban areas. This suggests that female-headed households tend to do better in maintaining a non-poverty spell than their male counterparts. Much of the re-entry rates exhibited in our sample could be driven by factors that are specifically disadvantageous for maleheaded households. On the other hand, the persistence of undifferentiated poverty exit rates in urban areas indicates that factors that impede or facilitate escaping poverty work equally across the sexes of the heads of families.
The exit and re-entry rates reported in Tables  5a, 5b , 6a, 6b, 7a, and 7b can be used to obtain the distribution of households that spent ''d'' rounds out of four in poverty in single or multiple spells, which is a measure of poverty persistence. Table 8 provides the percentage of households that spent ''d'' rounds consecutively in poverty (single spell) or at different intervals (multiple spell). Overall, 63% of rural and 60% of urban households had spent at least one round out of four in poverty during 1995-2004 and escaped thereafter. This suggests that a significant proportion of rural and urban households in Ethiopia have had short stays (though in terms of years this would be approximately three years) in poverty during the period under investigation. When we take into account repeated spells, then, the percentage of people that had a short stay in poverty declines significantly, more in rural than in urban areas. For longer durations, the single spell 1572 WORLD DEVELOPMENT underestimates the persistence of poverty. Evidently a large percentage of households that started a poverty spell in 1995 or later managed to exit in 2004, though a significant minority (4% in rural and 6% in urban) continued to be trapped in it. On average, a typical household that fell in rural or urban areas would spend three or more years in poverty before escaping from it. In general, the non-parametric estimates of poverty transition and persistence demonstrate that in Ethiopia, in both rural and urban areas, it is hard to exit poverty once a household slips into it and it is equally difficult to re-enter after escaping from it. The distribution of poverty across spells also suggests that a majority would have slipped into and out of poverty during the study period, more than 61% in rural and 56% in urban areas.
(b) Correlates of poverty-exit and re-entry
We report and discuss in this section estimates based on the proportional hazard models with and without unobserved heterogeneity as specified in Eqns. (6) and (7) for both the hazard rate of exiting and re-entering poverty. In their simpler form, the hazard models assume that spells in two alternating states for the same individual are uncorrelated. As a result, the spells in poverty and out of poverty can be estimated separately for the same individual. This can be true in the absence of unobserved household attributes and characteristics that may pre-dispose some more than others to be in one state rather than in another (see e.g., Devicienti, 2001 ). In our case, the shortness of the panel does not allow much of multiple spells, especially if the observations at the beginning of the survey are not considered (are left-censored).
Still, we address the issue of unobserved individual heterogeneity within the proportional hazard model using Jenkins' (2000) specification of a multiplicative error term capturing each individual household's unobserved characteristics. We report in Tables 9-12 estimates of the proportional hazard model without unobserved household heterogeneity (Model 1), and the same model that incorporates unobserved household heterogeneity (Model 2). Except for re-entry rates in rural areas, the likelihood-ratio test indicates that controlling for unobserved household-specific factors is necessary. Table 9 reports coefficients (and the corresponding p-values) for exiting poverty. In both specifications, the duration of the spell of poverty itself had a statistically significant negative effect on the probability of exiting poverty. The absolute value of the coefficient has not changed much between the two specifications, though heterogeneity matters as indicated by the significant likelihood-ratio test reported. This negative dependence of exit rates on the duration of poverty spells is a common feature observed in similar studies (e.g., Devicienti, 2003, for UK, and Hansen & Walhlberg, 2004, for Sweden) .
Other covariates with a significant role in facilitating exit out of poverty are farming systems, better access to markets (infrastructure), wealth indicators such as number of oxen owned and household durables. For instance, teff and coffee-growing areas tend to be associated with better opportunities for ending a spell of poverty. Producing enset had a significant negative effect in the first model, though far Mean number of rounds in poverty spell (''mean years'') 1.5 (3) 1.62 (3.2)
Source: Authors' computations.
POVERTY TRANSITION AND PERSISTENCE IN ETHIOPIAfrom significant when heterogeneity was controlled for in the proportional hazard model. On the other hand, factors such as larger household size, high dependency rate in the household, and high variability in rainfall (rainfall shocks) tend to make it harder to escape from poverty. With respect to re-entering into poverty, while most variables tend to show expected signs (see Table 10 ), they are not statistically significant as they were in the case of exiting from poverty. Household size, farming systems, land ownership, and rainfall variability (shock) seem to be significant factors associated with the hazard of re-entering into poverty. Generally, households that started out with a larger family size, low asset accumulation, and that reside in sites with high rainfall variability tend to have a higher chance of slipping into poverty after a spell out of poverty. The time spent out of poverty is negatively related to the probability of re-entering into poverty (or the time spent in poverty is positively related to the probability of re-entering into poverty).
In urban areas, Table 11 reports that the duration of the spell in poverty had a statistically significant negative effect on the chance of getting out of it, as did household size, whereas ''head completed primary school'' had a statistically significant and positive effect in the first model, though not significant in the second. Some other occupations also had significantly positive effects in both the models though not as large effects as private business. In the second model, casual worker had a statistically significant, fairly large positive effect. Residence in Addis, Dire Dawa and Mekele also had significant and positive effects in both models with especially large coefficients in the second model. As might be expected, being unemployed or a casual laborer are occupational categories for which exiting out of poverty is difficult and if they do so they are vulnerable to re-entry into poverty. Ethnic background seems to play little role if at all in affecting poverty mobility. Table 12 reports the results for re-entering urban poverty, which are similar though again with less significance. Head completed primary school again had highly significant negative effects (on re-entering poverty) in both specifications. None of the other results are nearly so clear and consistent.
(c) State dependence and correlates of exiting or entering poverty
Based on the econometric model specified in Section (b), we report results on the nature of poverty dynamics in Ethiopia in Tables 13  and 14 . We start with a dynamic random-effects model that sets the binary variable of being in poverty or not as functions of several observed regressors and its one period lag on the assumption that the initial conditions are exogenously determined.
21 Admittedly, this model simplifies the determination of initial states as well as assumes that the unobserved household characteristics are independent of the other observed regressors, thus, the coefficients estimated are inconsistent for reasons discussed in Section (b). We still report the results in order to compare with models that deal with the initial condition using observed and unobserved characteristics of the household and report the magnitude of the bias. The second model controls for initial condition and also allows for endogeneity of the unobserved error terms with respect to the regressors. The last model in addition to initial condition and unobserved heterogeneity also controls for serially correlated error terms. The last two models Heckman's (1981) suggestion for dealing with the initial condition problem. We report the results separately for rural and urban households. Consistent with the results in the preceding sections, the dynamic probit model also depicted the presence of state dependence on the evolution of poverty in Ethiopia based on the three models. In rural as well as urban areas, the coefficient of the lagged dependent variable turned out to be positive and statistically significant. That is, controlling for observable household and community characteristics, the probability of falling into poverty in the current period is highly correlated with being in poverty in the past. Similarly, other covariates showed statistically significant effects on the probability of falling into poverty or escaping poverty.
The higher the size of a household, the higher the probability of falling into poverty, but relatively larger households tend to benefit from scale economies, perhaps from both consumption and production effects. Assets, both land and oxen, improve considerably the chance of exiting poverty, but with diminishing returns in the case of land. Other community characteristics, such as access to markets, agro-ecological zones, and farming systems, used in this model as determining initial condition, turned out to be important determinants of poverty exit or entry. We also note that the model that controls for unobserved heterogeneity and serial correlation led some important variables, such as dependency in the household, to be statistically significant coefficients in affecting poverty transitions. Similarly in urban areas, households' demographic characteristics and occupation of the head of the household played a significant role in facilitating exit from poverty. Except for casual employment, all other occupations are associated with high probability of exiting poverty.
One of the striking features of the results in both rural and urban areas is that the coefficient of the lagged dependent variable rose significantly once we controlled for the persistence of the error component, sometimes also referred to as transitory shocks. The implication is that the true state dependence would have been understated due to the effects of transitory shocks, including measurement errors. As can be seen from the values of the log-likelihood, of the three, the model that controls for serial correlation is a better fit for the dynamic poverty model. In addition, in all cases the coefficient of the serially correlated term is statistically significant, and it is also less than unity, implying that transitory shocks dissipate over time. Given that serial correlation of the error term is an important means of reducing the effects of measurement error (see e.g., Devicienti, 2003) on coefficients, we can interpret our result to imply that poverty is strongly state dependent if measurement error is controlled for. Part of the serial correlation also can be due to the overall positive transitory shocks, such as lessening of hunger, relatively improving living condition and better infrastructure, and improved donor response to deal with severe droughts and other adversities. Nevertheless, the key message is that the existence of true state dependence of poverty, in both rural and urban areas, shows the effect of the past history of poverty in determining its future path. This implies that efforts to protect households from falling into poverty are an important complement to growth-enhancing policies in dealing with long-term poverty in Ethiopia. Thus, effective anti-poverty programs targeted at the currently poor, including insurance schemes, income-generating schemes, and other interventions that reduce future income uncertainty need attention. Furthermore, in the context of linear-probability model for instance, the long-term effect of the covariates on poverty turns out to be very large when the coefficient of the lagged dependent variable becomes significantly different from zero. This can be seen easily by noting that in steady state (or in the long-term) P it = P itÀ1 , so that the marginal effects of the covariates of poverty would be adjusted by the state-dependent coefficient such that it is equal to b i 1Àc (see also Chay et al., 1998) . If c = 0, then, variations in the correlates of poverty are fully translated so that short-term and long-term impacts remain the same. On the other hand, if c 5 0, then, differences in household demographics, and other endowments can have large long-term impacts on poverty as is the case here.
SUMMARY AND CONCLUSIONS
This paper has examined the persistence of poverty in Ethiopia for the decade 1994-2004 using a panel data set collected in five waves in rural and urban areas of Ethiopia. The decade under study was characterized by rapid economic and political reforms and daunting tasks of country building on the one hand, while dealing with shocks, such as drought, diseases, and war on the other. Ethiopia is also one of the poorest countries in the world, so the analysis of poverty persistence and understanding of its underlying causes are important for policy purposes.
We employed non-parametric and parametric methods to analyze poverty spells and persistence. Our results suggest that absolute poverty declined during 1994-97, then increased strongly up to 2000 and declined again in 2004. This finding is consistent with the major events that took place in the country: peace and stability, reform and economic recovery during 1994-97, then, drought, war with Eritrea and political instability during 1997-2000, and finally recovery in the period 2001-04, though the country experienced a major drought in 2003. Households in rural areas seem to have seen more rapid improvements than urban households during the decade under study, with poverty declining by more than ten percentage points. However, there were reversals of fortunes in some years for rural households. Our description of chronic poverty showed that only a minority in both rural and urban areas escaped poverty during the entire decade, indicating that a significant proportion of the population had been in poverty at least once in the decade under study, 72% in rural and 60% in urban areas. This generally indicates a society exposed to extreme poverty.
The results from analysis of poverty and nonpoverty spells show that it is hard to exit poverty once a household falls into poverty, while it is easier to maintain a non-poverty status once a household has escaped poverty. For instance in rural areas, the probability of a household to escape absolute poverty after spending one round in poverty is around 39%, and for urban areas this figure is considerably less, standing at 28%. The longer the spell in poverty or out of poverty, the harder it becomes to exit or re-enter. This strong negative duration dependence is the hallmark of poverty persistence in Ethiopia. Our finding suggests that in general urban areas seem to experience greater degree of poverty persistence compared to rural areas. In general, it is harder to exit and easier to re-enter poverty in urban than in rural areas, which is interesting in its own right.
The results of exit and re-entry rates are sensitive to a certain degree to the choice of the poverty line, adjustment of consumption expenditure for measurement error and other random shocks, as well as the characteristics of the initial group. In the case of relative poverty lines (defined as two-third of the mean), exit rates tended to be higher and re-entry rates much lower in rural areas. In urban areas, hazard rates for exiting or re-entering poverty being remained more or less unchanged with the definition of poverty adopted. When consumption expenditure generated from an econometric model was used for each household, both exit and re-entry rates declined dramatically, which is not surprising as the predicted consumption controls for random shocks as well as potential measurement errors. In rural areas, male-headed households have a much higher chance of ending a poverty spell, as well as slipping back into poverty. Femaleheaded households tend to maintain their non-poverty status, though they find it hard to end a poverty spell. In urban areas, both male-and female-headed households have similar probability of ending a poverty spell, though male-headed households tend to slip back into poverty after a spell out of poverty.
With regard to parametric estimation of hazard rates, we used two proportional hazard models, one controlling for unobserved individual heterogeneity using a set of household and community characteristics. The overall evidence suggests that unobserved heterogeneity matters for the probability of escaping or reentering poverty in both rural and urban areas. Overall, the results indicate that exiting or reentering poverty depends strongly on the duration of the spell in both rural and urban areas. Controlling for unobserved heterogeneity generally led to slightly lower value of the coefficient of the spell duration. Among the explanatory variables, in rural areas, the size of the household, primary education of the head or wife, access to markets and changes in rainfall levels and variability were statistically significant in either facilitating exit or preventing re-entry into poverty. In urban areas, household size, education level of the head, town of residence, and to a certain degree ethnic background tended to affect both exit and re-entry rates.
We also attempted to explicitly estimate a dynamic model of poverty by controlling for unobserved heterogeneity as well as serial correlation in an effort to capture the true state dependence of poverty evolution. Our results indicate that in Ethiopia current poverty is driven by the past history in poverty. The strong path dependence has important policy implications. Policies to reduce risks and mitigate its consequences are important for both short-term poverty reduction and long-term growth. Transitory poverty could be avoided or reduced if better safety nets were provided, but there may be problems of implementing them effectively in practice. So a major part of the policy response to the risky environment should be to strengthen the asset base of poor households, to provide mechanisms they can use to manage and cope with risk, combined with an effective and credible ex post support system. This would make it possible for the poor to maintain and expand their asset base and to engage in more risky but more profitable activities.
So it is important and potentially very rewarding to try to reduce transitory poverty in Ethiopia, but we must also keep in mind that there are also a large group of chronically poor, which are worse off than the transitory poor. This suggests that there is a strong case for a growth process that is broadly shared in the Ethiopian context, if the reduction of poverty in the longterm is the overarching policy objective.
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